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ABST2ACT

US Army ground forces are confronted by a potential

Wadversary 'nossessinc far supoerior manpower and -fire-

p ower. To nrevail against such forces, the US Army must

use everr7 availahie combat multiplier. This study shows

that weather support provided by Air .7ahrService

can be an effective combat multiplier. However, cur-

r-ent Armir weather sunnort reauir"ementfs are too rreneral

and do not f acilitIate support matched to real needs,

many Army decision mak',ers do not affectively use available

suD-ort, and existin- .-;eather communications equaipment

is unreliable. Lf weather support is to enhance Army

nerformance, the Army must identify specific weather

sucport requirements, the Army must train decision

makers to effectively use weather i-nformation, and the

Army maust obtain reliable weather c ommunic at ions equ~ip-

ment.

4 I I

Avail L:.c)-/or
Lnt Special



,q

T.'1.2L OF CONTENTS

Page

ABSTRACT ........................ . . . . . . .. i

CUT17T b, 3,[ :' ...................... . . . . v

Charter

I. INTRODUCT ON ..................... .......

Objectives of this Study
Significance of this Study
Limitations of this Study
Assumptions
Organization

II. CURRTTT US ARMY WEATHER SUPPORT ......... 6
ROQUIR2Z NTS

7"eather Parameters Which Affect
Army Missions
Army Personnel 'Who Need Weather Data
Impact of Weather Support on Army
Tactical Planning and Execution

III. CURRIT WEATHER SUPPORT PROVIDED TO ..... 13
THE US AR,'Y

Existing and Forecast Data Provided
by AWS
Army Units that Receive Weather Support
Credibility of Current Weather Support
Effectiveness of Current Weather Sunport

IV. CURPREIT YEATHLR CO 1;UNIC ATIONS AVAILABLE . 21
TO US ARMIY UNITS

Army Units That Have eather
Communications Equipment
Equipment Reliability
Weather Communications in Combat

V. FUTUP?3 ZWEATHER SUPPORT TO TI-" US ARIJY ... 25

1.2.1

I ,



Suvoort I'latched to the Zission

V.CC--_3-CLU3IOI73 AN: *RZCCiZ,-IDA"Ir- ....... 5

Conclusions

iv



II CU!VE S ,II

JALIFIL: Part of the mission of tha US 'rmy Command
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the ootential for new insigThts into Defense related
problems/issues. ,Tnile the Collere has accented this
product as maetin7 academic requirements for -radua-
tion, the views and ooinions e: ressez or im-lied are
solely those of the author and should not be construed
as carrying- official sanction.
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AUTHOR: ':.kJ C:A2Lo F. .ILLS

.VISOR: ".LAJ GARY E. RC3ISCIU

I. Purnose: To determine if weather support providei

to the US Army by Air Vieathr Service can be an effec-

tive :round combat multiplier b- investi-atin.C the

weather suport actuallyr required by the Army, the

weather support currently being trovided to the Army,

and the weather communications systems available to

suport the Army.

II. Problem: US Army -round forces are confronted

by potential adversary forces possessin2 significantly

sunerior manpower and firepower. This is true for

every conceivable level of combat. To have any chance

of victory against such suparior forces, the *rmy must

maIe maximum use of every available factor which can

imorove combat effectiveness. Air eiher Service

(A.S) is resoonsible for providing zeneral weather suz-

V
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-ort for the .'Irry. If the "eather su-snort wovided by

is to ua"lii as a 7round combat =uti-lier, the

sunport must 0 matched to real Amy requiremento,

d.ecision ma'ers must know how to use it, and the

suonort must be available ,hen it is needed. Apparent

shorzfalls in e:_stin°r weather support ne.ata the

effectiveness of" weather 3uoort as a oround combat

multinlier.

III. Data: 3very available unclassified official

docuzaent and every article rublished from 1968 through

March 1980, as well as every unclassified Army and Air

Force publication that in any way discusses weather

suiort Lor the rrm, was examined for evidence related

to the stateai :roblem. To obtain subjective evidence

re gardinr the credibility and effectiveness of current

weathe.r support, the author discussed the nroblem

informally with over 30 Army officers attending the

Army Command and General Staff Colle7 , class of 1180.

All the officers involved were e:xerienced in at least

one of the following areas: Comnany Comnander, Bat-

talion S2 or S5, Brigade G2 or G3, Division Assistant

G2 or G3.

IV. Conclusions: Based on a non-quantitative analysis

of objective and subjective evidence, Army weather

sunnort requirementa as currantl7 stated are tco 2:eneral

vi



adi do rno"* faciit-ate 7veathar su-- ort r-atched to real

ris-:eds, mad ry acisicn. ma~ar do not 3.,crively

u~se ---%ri-.bl,3 veathe1-r Zu-zp-,or, :--r e:xistin- .,.eathi--r

conmmunicatic.ns equipmnent is unreliable.

V. P2econmndat1ions: The followinf- actions must be

accom-olishe1 before -:ha -,.eat.-r sun-!ort - rovided to

the Armory by -!WS can qualiflT as an effective Cround

combnt multiolier: the ALrmy must identify s-pecific

weather sunnort requirements, the -Army must train

decision makers to affectively use weather information,

and the Army must obtain reliable weathar communica-

tions ecauirm.)ent.U

vii



RAFTjR I

INTRODUCTIN

The effects of weather on military
onerations, friendly or enemy, have tradi-
tionall7 been ignored or slighted in favor
of placing more emphasis on analysis of the
enemy or the terrain. Weather, however,
has and will continue to have a profound
effect on the outcome of the battle. There-
fore, commanders should be aware of what
future weather conditions are going to be
so plans can be made or changed to gain
the maximum advantaie of the expected
weather conditions.

Objectives of this Study

This research paper will attempt to validate the

hy7othesis that timely and accurate weather support

matched to Army requirements and effectively comnuni-

cated to Army decision makers can significantly enhance

ground combat effectiveness. The primary objectives

of the paper are to (1) identify the weather support

requirea b7 the US Army, (2) determine the ability of

the USAF Air Weather Service (AWS) to provide the re-

quired weather support, (3) determine the adequacy of

current weather communications systems qvailable to

A7S for US Arm= survort, and (4) provose possible im-

qrovements in collecting, forecastin, and cozmunica-

tint weather data to surport the US Army ground combat

I _ __



mission.

Significance of this Study

There are two basic reasons for conducting this

study. First, AWS, which is responsible for providing

general weather support to all echelons of the Army,

must make every effort to ensure all its products and

services are tailored to real needs with a minimum of

wasted effort. This is especially true with the cur-

rent congressional mandate to "do more with less".

However, in September 1979 the Army Tactical Weather

Support Concept developed by the US Army Intelligence

Center and School, and the US Army Combined Arms Com-

bat Developments Activity, identified three major

shortfalls relating to weather support. The first

shortfall is the Army's failure to specifically iden-
2

tify what weather information is needed from the AWS.

The Combined Arms Combat Developments Activity (CACDA)

and other agencies of the US Army Training and Doctrine

Command (TRADOC) have been working toward a statement of

Army tactical weather support procedures, including

specific weather support requirements, for several years.

In May 1980, the CACDA Staff Weather Officer, LTC Darrell

T. Holland, in a face-to-face conversation, and the TRADOC

Staff Weather Officer, in a telephone conversation, both

said the statement of Army tactical weather support pro-

2



cedures was still being developed. They both further

stated that a list of specific weather support require-

ments had been approved by the Department of the Army

in December 1978, however the requirements are still

subject to change and have not been formally submitted

through channels to AWS. None of the individuals or

agencies with whom I discussed the situation had any

idea when, or if, the weather support procedures and

requirements now being considered would be published in

a form usable by Army commanders or the Air Force Staff

Weather Officers who support them. The second shortfall

identified is the fact that Army tactical commanders and

planners are not adequately trained to effectively evalu-

ate and use weather data.3 Both of these shortfalls

indicate the US Army may not know what its real weather

support requirements are, and worse, may not be effec-

tively using the support it does receive. The third

shortfall is the lack of adequate weather communications
14

systems. This shortfall indicates the US Army may not

be able to receive all the weather data it requires in

a timely manner. This study will provide possible re-

sponses to these Army identified shortfalls.

The second, and perhaps more important reason for

conducting this study is the fact that the US Army,

confronted as it is with a potential adversary posses-

3
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sing significantly greater manpower and firepower,

must make maximum use of every available factor to

enhance its combat effectiveness. If weather support

can be a ground combat multiplier, the US Army, and

AWS, must fully exploit this fact.

Limitations of this Study

This study considers only those weather services

and products provided to the US Army by AWS, and excludes

weather services and products provided to the US Army

by Army units. This study will not perform any tech-

nical analysis or evaluation of current or projected

weather observing/weather forecasting skill. Rather,

the study will accept as valid the judgements regarding

existing and future state-of-the-art that are described

in current National Weather Service and Air Weather

Service publications.

Assumptions

This study assumes the present general support

relationship between the USAF Air Weather Service and

the US Army wi±l not change in the foreseeable future.

The study also assumes improvements in weather support

capability which significantly increase effectiveness

and/or reduce costs will be implemented.

Organization

This study is built around four major themes.

4i



The first theme examines the weather service support

that is actually required by the US Army. This includes

a discussion of the weather parameters which affect

Army missions, the Army personnel who need weather data,

and the impact this data has on mission planning.

The second theme describes the weather support

that is received by the US Army now. The description

includes a discussion of weather data provided, the

Army agencies that receive weather data, and the credi-

bility and effectiveness of the weather support.

The third theme describes and evaluates the weather

communications systems which support the US Army. This

discussion includes the agencies which have access to

the equipment, equipment reliability, and an assessment

of the weather communications which can be expected in

combat situations.

The fourth theme discusses possible improvements

in weather support provided to the US Army by AWS.

These improvements involve increased utility and credi-

bility of the weather support, plus more reliable weather

communications equipment.

. . . ... . . . .. . . . • . ,. ,5



CI..PTL2 II

\3U"Ri2L__T US IRL:Y Ai:SbOTP;UIZJS

To qualify as a .-round combat multi clirr, 'eatt:r

suntort must enable a tactical coFr.ander to imorove the

combat nerformance of available resources, both .ao.;la

and weanons zy7tems, coM03red to their performance if

the weath r surport was not available or waj not con-

sidered. Current US r.my doctrine recognizes that

weather information is, or at least can be, a combat

multiplier.

The US ArmY's current stated requirements for

weather support from AWS ara specified in AR 115-12,

AR 115-10/AFR 105-5, FM 31-3/1FM '105-4, and TC 30-11.

These publications also indicate the US Army personnel

who need the required AWS weather support and the im-

pact this support has on Army tactical planning and

execution.

Weather Parameters 2.'hich Affect Army h:issions

The primarzr meteorological parameters which the US

Arm7 has identified as having a significant affect on

Arm,, missions and which are provided totally or in nart

by A7'3 ire: visibility, prcci ition (tace "1
6



surface -irls (- ed and dir3cti-n), cloud cover (a-

nount nr.d :i-ht above tha :round), temerasure and *u-

midit. ;cod vizibility incrcaa,3 reconna2...nc_, z-

veillanca, and tar-,-et accuisiticn a-ilit-, and usual-,

favors the defender over the at-acker. 7 Pocr visibility

enhances concealment, and if very poor, can irtual>--

eliminate the direct fire capability of Ar=-r maneuver

units.' Reduced visibility usually benefits the attacker

b .aking decertivo actions more effective. Precii-

tation usually reduces troop morale and may seriously

reduce equipment and troop mobility, including the move-

ment of essential combat service surrort. Precipitation

also usuall7 de:rades surveillance equipment, including

RADAR, sound detection and infrared devices.10 Surface

winds affect most aircraft operations, and significantly

affect the accuracy of weapons, especially the first

round kill probability of direct fire weapons.1 1  Sur-

face winds may be a determining factor -.hen planning

the use of smoke, chemical or even nuclear weapons, and

should be a major factor when planning a defanse a gainst

12these wea-ons by enem 'y Lorces. Cloud cover silnifi-

cantly ipacts both friendly and enemy air activity,

which in turn affects ground tactics. S:tensive low

cloud cover may give a tactical advznta-7e to the :orce

t-t does not hav3 control of the 2ir:z:ce bz- r0ucin-

7



the effectiveness of the force that has airspace control.

Cloud cover often affects ground operations by limiting

visibility and illumination.1 3 Temperature and humidity

affect personnel performance, and in the extreme, may

affect the health and safety of personnel. Much of the

Army's equipment, including aircraft and tanks, simply

do not function efficiently when the air is extremely

hot or cold. 14 Temperature can also have a significant

effect on equipment mobility. For example, frozen

ground may provide excellent track and wheel traffica-

bility, however, a small increase in temperature may

change the same area into an impassable mud morass.
15

All of these weather parameters affect US Army

tactical ground operations. Therefore, to effectively

plan and execute successful military operations in

either peace or war environments, the US Army needs

accurate and timely weather information which includes

existing and forecast values of these parameters.

Army_ Personnel Who Need Weather Data

Who really needs the weather information which AWS

provides to the Army? I believe every Army tactical

commander who must decide who, where, when and how to

deploy forces should know as much as possible about the

impact of weather on the operation. This means the com-

mander, G2 or S2 and G3 or S3 must have state-of-the-art

8



Mts3 i - Thi- iz: true:. of e'r clo -c-~..i~

:ro:-: t* rater dc. to -oan.* 2 af "czive>- u.~e

.. eather in'orv12tionr eVo ry :,- -o'n~,G/S2, :!ad

";7 /7'7 -:h-o is involved in trooz-/frce Me~yet ust

I~ov ?2 uc-- as noss-ible about th 1-- a:c t S of ;eto

varareters on bcthr friendily -a :nod troo- 6, equip-zjent,

3nc. terrain. These sam~e D)eople shouldal&30 reco -niz-e

that meteorology, includin- the observin;-- of' existin;

--reathor as w~ell a3 the forecastin, of' future weather,

is -)n neatsc i,-nc e-- that 2iAWJS cannot -.rovi--e error-

fre e veatner si,-,o--t

Im-Dact of 7Ieathier Sujrort on
rryTactical ?lannin-r and Exocution

:first glance, the vveath-,r itself appears to be

neutral in its iz7ract on militry, olocrations, aff'Iectinig

friendly and enemy7 forces equally. IhIovever, this is a

false i-nrsrsion. .dv--rse -;eather, for xa:Dais far

mor"e a hindranc;: to the forces -olanrin:-t niit

action thst requires good -.,eathar, siuch as a bri~ade

size countearattack .;4-th ext-,nsiv-: close a,-- support.

Cr. the othe r hard, .-,ood weather =a,, hinder forces !-'Lar-

nin7 to conduct a sur7,rise op.rition, s-uc'l as n nfe

U'L'



Therefore, if th-e US .,rmy is 74iven zveather su-

-ort it requireas, if .Army dac4is:L'cn =0-wkers '-nder-7-t-r-d thae

imnact of ;weather on t'hair ovoeraticnzr-, : nd i.f-. -,-ey are

wvilling to incor~corate the weather inform-tion in their

mission -,lanz, : hen US .rmy tactical io-prations czan be

. lanned and e::ecuted to maximiz-e the --,ositi--v-3 ef ecta3

of the weather and minimize the neaiefe'fects of the

7e3-Ther. This mneans .veathar surport can be an eff'eczve

,-round combat Multi-lier.17

HTowever, theare is one serious p~roblem rel--tirC.

to the r-' =-s current stated racuirements for XAiS -ro-

vided veather 3uDort. All the current Ar--r -:ublica-

tions and direct -ives that discuss weather recuireme:.ts

state the reaiiirements in very, :eneral terms. ay

Rec-ulation 115-12, US Army Req '.iraments for Veath-DI,

Service Su-: ort, dated 1 December 1977, is extremely

brief and ra ferz the reader to Field Lanual 51-3 for

details.1 Field !.Ianua1 51-5/Air Force ,:anual 105-4,

7Teathe-r Su-.ort for Fiald Armay Tactical Cr-rations,

date7 4 D ecember 1-7-9, contains numarouC obsolete

rafirences -nd rnrocedures. .All ref:erences to wieather

reouirements are very ;7eneral, e. r., comnand ;nd staff

agencias need 1li- hour, 24 hour, 4-3' hour, 72 hour

3-5 day forecasts; or aviation unitus at corn2 ind di-

vizion v.reir ;fc oI--rv-,t~cnz. 1 -hiz direc-



tive does not ien zij ne" ;eather -arazet. -- ich

ir: of cce.13rn to the various '.rzY unitz or echelons

•-n_ do,? not S-ecify wh~t der.e_ f accurac-, is reauire,

orhe "eathar nars-eterz. ike._-'., -rz- .-u1aticn

lJ.5-!O/Air Force 2er-ulaticn 105-3, L.eteorolo,-ical Sun-

nort for the US r dated 9 June 170, and Traininz

Circular 30-11, Army Tactical 2eather, dated 25 Aril

1977, list onl- general recuirsments for nrovidedi

weather suprort.

Perha.:: because the resuirements are so gene.ral,

th3 .veether data usuall .. resented to :1rmy units bI .. r

is also usually in a standard goneralized format.

rac-tically all of the many experienced Army officerz

I tal'ed to while a student at the Army Command and

General Staff College, class of 1980, described the

same -eneralized weather briefing format. The briefings

they describe were tailored only to a specific time

neriod and area. Few renorted a=y attemrt to relate

the weather information to the specific weapons system

involved or tye of mission to be accomplished.

"Identify loudly and clearly your intellicence

requirements."2 0  This advice was given by an ArIy

General Officer to tactical commanders and decision

makers who vwant to avoid surprise in tactical situations.

The goneral -ocs on to say too man" commanders and

11



li,,:ten, -i.Lo !toei- ice'tnfor-x2r~:z

-4 .:y :w:, not 2jt-h--r c, early or

1oudl7~ ida3ntifie --;- ifd -7an- u~ eauire::onts.

ds3 irect result, ..eatl-er infc':;7io~in polays a rela-

tiv21'- :: or 4cl n m~oc- of -,he tactical o-)erations

nlar~nned a,-nd axacuted by,, t-= ry

n,- ;:'ld,'. livsa in d:SZ nrot 11 v= an ;r-ue "all

*.>2t~r 2r~isircludizn-. the U3 .;rir 2 2  in all -Dro-

babilit-7 -he so~'histicated Vweanons of 451- future il
2be ev-r. :-:ore waath3r S: n- it-iv. -Therefore, thre Arm-7

2ezneai 7-curate :ind ti.31a> -.;es'-rn.r informtion to

effect'Lvelyr -lan ilex -cu-u taczical o7,era:,--ons. . V, ry

t.2ctica. co~ander, G,2/ 2, --ind G5/.S3 down ',o com-oan-

lavel needs access to this @ccvurace and timely weathar

inforr.aticz. Unfortu~tely, much of the bcne'it of

aiccu-r.ite --nd timel -.:ea~her ou--ort is unused bc-,u.e

the Arm- hnaa not identifiel .-nci-fic : ' urens

12



CHAPT.ER III

CJR*?2NT 77ATI'R SUFP:C7T ?ROVIDED TO T:.3 US A,1Y

Current joint trmry/Air Force doctr-in states

that A'S will provide onerational weather sunoort to

Army tactical units that do not have or-unic weather V

suport capability.24 Typically, .',NS provides direct

weather supoort to corps, division and secarate bri-

adie headuarters, and to major Army airields.

This AWS provided support includes weather observa-

tions, weathr forecasts, weather briefings, and cli-

matic studies.
2 5

EXistinr and Forecast Data Provided by AWS

A7S surface weather observations are tanen every

hour, or as required, and -rovide a record of existing

weather conditions at a soecific location. The recorded

weather conditions include surface winds, visibility,

obstructions to vision, cloud cover, temperature, dew-

point, altimeter setting and any remarks determined

aporopriat2 b7 the weather observer. These observations

Ma311 also include pressure altitude, density altitude,

station nressure, sncw dert-, ma::inu d :rn zinimu= te.m-

13



-oeratr, a-'d/or- th ;i:-d chill index. 2'7 _i..S weaths-r

observin- stat'ionzs are_ normally )ositicr~ad to £:u2P:ror-.

COr-os anJc d'i51iof headauart3rS- and aviation unit-.

-_,he---e stations ar? almoSt never loceted Iorw.arad ol;th

division headauartuers.2 Since the nirnber of' AWS

obser'vir.' stations is-- var-7 limzitad, A3obtains addi-

ticnal Cur±'ace and un:--r air observations from 'orei:7n

nation weather stations, ..,hen the data is avalole pus

7.un-lemnental weather data from or :anic Army sources. For

exam,)le, Army artillery meteorolo:7 sections usually zro-

vide unner air observations every 2-4 hours. These ob-

servationas include temperature, dew'z:-oint, wind szeed and

d;irection, and nressure data at varicus levels u-o to a

predetarmined height, or until the vzeath- r balloon break>

U-,on- request, limited surface vweath ?r information such as

temnerature, humidity, precipitation, preszure and wind.

snoed and direction, is someti_ es available from Ar:._y

-,raiation, end medical units, 30however, this

information. i3 seldor. available with the frequency or

sreed2 dasired.

AVIS wveather forecas-ts are st:atements of weather

conditions expnected at a s-oecific location or ara

usu3117T- from 2 to 72 hours from the time the forecas-:t

is nrered.3i 1 he standard -ora-_tars_ incl-.ded in- thaee

f~or'cazt' are: a -?nera dsrito o: :L :esh'

zituatio-, clcud cove)r, 'he-i -ht of -the clouwi2, vsiy

14



precipitation, obstructions to vision, s~vere ::eather

(if anzr), curface winds, and te-t-ratuare range. 2  These

forecasts are issued at 6 or l hour inuervalz, or -s

recuired. In adition, AWS forecasters futortin Amy

units ta ically provide a 5 to 5 day general outlook

forecast every duty day and longer range outlooks as

:53required.*' Aviation forecasts are issued for a 24 hour

Period every 6 hours and include cloud amounts and

heights, visibility, precipitation or other obstruction

to vision, surface -:ind speed and direction, as well as34:
turbulence or icin7 conditions. Weather warnings are

issued on an as recuired basis to advise users of the

ossible occurrence of weather conditions which demand

prompt action to safeguard -eople, equipment, and/or

facilities from injury or destruction. Weather warn-

ings are troically issued for tornadoes, hail, and

stronT winds. 5  The accuracy of all forecast products

denends on the number and validity of weather obser-

vations from the area or location, the type of terrain,

the season of the year, the reliability of weather com-

munications available, the lenzth of the forecast period,

and the skill and e:xcerience of the forecaster. 6

.eathar briefin-s nor.all h include both e.. istin

ard forecast ";ea-her conditions that are e:pected to

affect -c4 sicn of t. tactical ornnrnd/or

15
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ae .-~nIn -ro or via *.: cee cm-

a r : t o C'-aux 37 rma Ie et s or j ven in

Dorntu --ituations. ~

Cli--atic 3tu :ios use t' -- -- '-iy: Zis and intenr-reta-

tion of' hnistorical weath---r dat- , :C1~izeea.

3-Lt r 3 Z, Lin -- fr equ cncics oI' occurr'-n.Ce-7 of various

n-ararietars to ~rriezrobanble weather irncz on

--1pnned t: ctical o-erations.6 Climatic stuties are

alm~ost -aw'sincluded in th.-e ola nnin' d;ocuments -:or

an oeration, includin:- exercises, so that tac-tical

commanders and decision m.her-s at 312. echelons wl

have aCC-2-0a to Tesame vweather data when oann

for their ztortion of' the- o-ooration.

1-m7r Units that Receive 7.eahe .up ort

Z.-7S nrovides observin,,r and £Lorecaatin7r su-oao.t to

ALrmy units -6hroucgh Szta.-LI' V.eathoar Officers (Sd'Os). -4AV S

Torov4--'-s a S-.*OO at each Army eleament that is authaorized

direct1 weather-- SU-:oort, i.e., in-person weathe---r su--

0or t. - he S' C -olanrZ, arranges, and/or -rovides

renuirei- me at h er in:'ormotion to the tactical cozm--anaer

anrd/o- staff th-c~ he Army unit G2'/S2. At corms an

divisZion, teS40 is normall:y a mambcr ofth oca

StUa f f, ani 3 zu r -,;-ise o -a h GA b2h -. 7 -2a



c'reQ 3 _C" -'_ 2C a, _r

'0a~7 one or. mor - -" ;,z )

Und'_ curren~t joint .7orce doc-r-'-- ___

~rac:7c, oost -;.3 rovicdea ea3aar suort is conce-

-2i t t.ie cor-c a~nd divicion level. 41 This is ba--sed

on "', _>'c: thiat mos3t of .he rm7y' a detailed on, rational

mission -o1annin,7 2.3 done at co=3 and division level.

7le-athsr iu-a--ort for m2.sa2on rlann2.n- 2.s nrma"ll-- -ziven

to -,he G2 .,iho incormoorates th-e ;7a rinf=7-uion ';;i th

other intelli-7:nce data befcre coordinating7 the *lan

."'ith the GInd finallyr, .,.:ith the tactical co=mander.

7eather su-.,ort for the excecution of an operation is

usualy- 71iVan in n:r.3on b7 the S,7-0 to th--e G2, G-,- ,nd

th"-e unit co-rma.ndor in the sam.e iforma l briefin-. 7a th er

sun-.ort to echealons bo.;divi.sion th-at do no-: have

ther c;nS',70 iz a rovided tho~hG2/62 channeis via

telenholn2, radio, :on-_d/or tae-ty-ai' 2  The vwea her in-

foratonis often s~nyan abbreviat -ed version of

-7 'at tlle 370brie fe:d to corns or divi.3icn, and mybe

t-ive- by, -the _T..O or b-y a hi,,,h.3r echelon G-2/S2 -;;nono

,access tIo tere-aired i-focrmat i on. 4

i7



Credibilit-.r of -Current .tlner '2unnor-t

.Ycst of t.he U:3 u nb' i ein htd~cuss

waa-!-e zu-c-ort er care.-'ul to :r4-id tac-4col cc=-

2ekn~ller3 r*..ccs. nz Msta mete:oroic - iz a2

inea:zact sci-ance, ad ther-efore they 31hould not a::2ec;

erfect aeat =r sun-oort."' I believe naos-7t ~r co::-

-niers an-d staf'f officrs recot:nize and3 icc+- --* 'e

linit-,ticns of e-:sir wats u-::ort *Th net,-.rk

f 'e a -- 2r observin.- stations is not sdcaein :a:

oarts o: :c :or_!dJ, including' -arts ol Europe and. eve-n

'he U3. 7,eath*2-r comm~unications are, often slow and

unr,!liable. 72eather observers, forecasters and S71O'"s

differ greatly in both sk-,ill a_:nd e:merience. In addi-

tion, based-_ on myr e:.perience, all reg ular users of

w,,eather information tend to remember the occasional!

"busted" weather forecact or the inaccurate weathear

observation, and ver-y quickl-.y S or et the maniy accurate

forecasts -and observations they receive. The net

result of the objective facts about .,eath.er support

limitations and the subjoctive feelinc-s about weathar

sunrort limitatvicns iS thaet AVIS -orovided weather sun)-

port to the US Army is not very credible.

Obviously, in some situations the- Army tactical

com~ender has little or no choice recardin,7 the wxeather

condition: uindGer w',hich the battle must b:- fou-ht. 4
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This is narticularlaj tru3 of echelonz b -o-w- divisZicn.

.wn.1ich aw:e oft-en old wee, ahn nd how to __a-a-e -'

enemyr. Perllir -: usi~i- this7 fact as an eXCUse, or 7er-

nSSoverreactin: to the e:cisrinc .*.,eat'-1-r su-o-ort liz-:i

tstions, too many 7- conmanders a-id decision man-ars

ch.-oose to ir-nore or disre -ard tle weather irfor~zatior

thley r:)ceive and instead base thei3*r "Iiss Ion Dlanin-

or e::e cutlio n decisions onlT cn the nerceived enemy

sit-uation and the-c terrain.

L7ffectivana)ss of-O Current T~ahrSuoort

-After numerous discussions with exrparienc ed Army

ofLficers, includin: former coriranzy comxanders, battal-

ion S2s, battalion sdivisio-n assistant G2s 3ndI

divicion assistant G3s, 1 am convinced much of-L the

weathcr supcort provided to the Army by A'.'VS is notI

ef~fectively used. Too many Army tactical commanders,

rianners, ird other decision :akcers do not knwhovi

various weather conditions or paramot--rs a-ff--c't their

-,eo~le or equipment or even their w,,eapons sy-toms. Too

mrany do not understand *:;,eather t-zrminolo-; and do not

c-ovi ho-.., to incorncrate weather information into their

omr-.a-tion/miszion planminn-- or' execution. Only a fLem,

f-Ull7 Use the 6,70's exnertise to find ways to m-inimize

the n :-aive 2ff-cts of antici-ated*.eaL" conditi,-n.



t0 t f U 1T'1 a d. 7z& :a 'jz io:: I V ~ t.

U is L_:7-r 3c t ea I c- c -- d t o .- 3M tc i::-- oa 3 3 n

4- tlnat .2 i:>3'- v-oti r--ic- -o be ut oct

critical. lorm-c..-: this attituae -ev ail., w e 3 lr

OU77ot rro7T47idi t o rz'' .S il notO be e'

tivel-r used- by rm co-nrnazlers or ic-2-0flz--o'

recard1-323 of t-h~e accur--cy; ?n t i2 of tie S-

nort. -it the samin , A71S will have littla reazon zo

c2Yr0V :a2 calit; of %-.eather su-:tortU, to tUha" Ar M.

Atr raearchlino- all available unrc2.a-.ifia-d -nub-

licati-ols andz r-orts daali-n2 z~ihveto u,.).ort to

the Aryi saued dur-ir.r- the -past 12 y~arc, u.:d aftar

numerous discusSions P:it :merienced Ary ffice-rs,

I am convinced t1-hat'- 'S can and does 7rovide the

weather observin-ir and forecastlinF su7-cort whichl is

requested 'cpth lrmy.% Hiowervr, evidence a~t

that =.7Smovi-4ad weather support is not vary credible

araon7 Armyr tactical cor-=mandera- 2nd decision ma-':er3,

ani is too often not ef--ectiv oly used.
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C A ; .R IV

V II B-L TO .-.. Y UNITS

ry Units that Have
'.ieathar Comunication icui-ment

Current joint Army/ Air Force doctrine requires

the Air ?orc3 through tho Air Yorce Communications

Command (AFCC) to rrovide reliable weather comunica-

tions suz:ort from CCITUS down to the .I'S WETM suo-ort-

i the hichest Army echelon in a theater of opera-

tion.48  For example, if a corps is tho highest Army

echelon in a theater, the AIFCC would provide weather

communications from CONUS k.'VS units, through any inter-

mediate headquarters, to the corps W3'}IU. The Army

provides weather communications to all lower echelons
40

in the theater> The follo.:in; Army elements normally

have access to weather communications: ,..ET s at corps,

divisions, bricades, Army airfields, and co =mand posts

down to Ori:ade level. By usin7 radio communications,

almost any Army elsment can request and receive re-

quired weather data.

Tauioment RL iabilit,,

21
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.eather information is ztra7e 'erih a'bl a. nacha

weathar o._rvntion. :'ut be tr:nsmitted imm"editely

after it is taken and recordad, o-hiraisa, i.. ii ue-

!9s. 1 he same observazion must be received wizhin a

few minutes by numerous users, including tactical units

and AS 7erconnel at many locations who use the daza to

sro.ar, weathDr saas and forecasts. If it is not re-

coived, it is, an'ain, useless. "esther forecasts can be

accurate 3nd issued when requested only if current weather

observations and forecasts from other locations are con-

tinuouslj available.52  Quality weather surport there-

fore iemends in great measure on rasid, dependable and

dedicated (continuously available for weather data only)

communication equipment. 5 3 Unfortunately, most of the

weather communications equipment used by the US Army is

neither fast nor reliable. For example, during Exercise

Refor-er 7c,', 7ETMs at corps, division and brigade level

reported us:ble weather communications only about 50

percent of the time.54 Most of the equipment used is

very old and worn, and therefore subject to frequent

breakiowns. The telet we 7rinters were designed over

30 years ago and were intended tc operate at 60 words

per minute. Continuous heavy transmission requirements

cause the weathor communications equipment operators

to Wd, t the eouiment to operete at 100 words per

22



-:inuts , resultin:. in more frequent 'ore 3d-n.~ y
war-7 of contrast, thetl'~~ mac'i-a ua b,,? A;vS

units in the contino ntal ULnited States (C,-A1U.) routinely

o-)erate at sDeeds u-- to 1200 vords zer minuza.

., -, weathenr comunications link:s ou side T;he

CO:-TUS relT, on hi-7h frequency (HiF) or ui-ura high _*re-

cue-nCy (ITiF) radio transmission. In addition to -,he

normal nroblems a3szociated .,ith radio tr2nZs,1s2 -ion

e. -. interference caused by sunspot activity and/or

various weath-r conditions, weathenr co~nunications

usin- these links are fCrequently de-'raded by -:h3 fact

th?.t meathwr users t(7-7icall-, have a low.. rriority
5,6 tamo.ng th-e radio users.' The net result is th.-:- re-

cuired mwent1h.,r inlformation is too often either not

transmitted or is delayed too lonr to be of any value.57

Wieather Com.:unication in Combat

Th--e -aeather communications situation which V',,4S

faces in tur-inp, to support the Army in peacetime is

bad enou-h. Hiowever, durin7 actual comibat weathar com-

=Uiations are ielrto be comr letaly unusable for

lonc- periods of time, leaving -.o3t Army elements ~;t

virtuall-t no weather su-pnort. The :H' -nd UHF radio

links are subject to enemy jamzninfr and when not jammed

-7ill almost csrtsainl-- be in consta nt demand by hi:--h~r

nriorit., .sers, thus not usable by*:e-itn27 rcn~±

2:3



_ rOne. -neet~~-z~-. is out -- zearvico it is 1Li:-ely

e--- ain unus' l3

ce oz n. all hi i*ner prior_ u _irnen a 3 ISr7aZ

On fthie -reates-u nroblems a f-c-ir.; ,"",S v.eat*I-,

su-ort to teUS Arryis 31ow an,' unrcli-3bie 'et~

co ,ni-tons pmiret W i1 2~o rovi-de

s ta t-of-the-art "..,eather zun-ort avtotth ai n';

ccOntinuous e-cchan,-e of" -;Ie athner information a-or,: a.

t'--e -croducers and user:7 of~ w.ezher inform:,,tion. ' Zic-

ou., rnaid and de-,endable weaciher commzuncationzS eaio-

inent, th 3 moc- t accurat- a.nd ti7:e ly weath-_r observation

or foreca-;t is us~l::sz- e:xcep)t to tho-e f_= aloments

that are located with or near the VW.ET.

24



CIATER V

FTJTUR?2 :2Az3TH] SUPTO.'-T "2C '2:1~ US U

Sun-cort "::atched to the IMlission.

I10 X7S weather sutuort is to have any sir-nfl±ic.nt

imnact on the ef'fective use of ground combat forces by

the US Ir--y, i. e. , serve as a ijr- n CombatU muJltiilier,

that sun-ort mu~t be s-!,ecifically matched to each opera-

tional mission.5 This should be done now, arld in the

future,vwith the flood of additional battlefield infor-

mation rrovided by automation and so-hizticated but

hiLzhly- wes her-sensitiva weapon systons, mission

tailored Teath--r sunnort will be even. more vital to

success.5 New :znd projected wea-pons systems usinC

elactro-opt ical, infrared, R.-DA2, L"*..APL, or a combi-

nation of these tec niauas to locate and lock-on to

tarrets rill be exctremelr accurate, but also ex tremely

e-xoansive a.-d thar-21ore limited in number avail able.

Tactical unit commanderz ond decision :n.kers =uzt :'-now.,

howe weathe r conditions affect these a.aoz ad incor-

porate ex.-pect"ed w7e3the:r information irl the mission nlan-

nin;- :nd ex-2cution to naaIce sure each v:ea-3on i7 used a;

-aximu e t'icJ2.eflc7.
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c z-%r3r ste - it: oe :z T :v2~iiC'

aw -I t n3 'ar . eato c'>

';e sfXfctoyi an:!~> 2;;1 therefor: -1e3Q- if'-

a::acuticn. 7oz' eac*. t,-;ne of' tactical o;;-eratiz. ind

ealc:. '::_,on 3y-t the Ar--r S'houi2 - car~'a ,-y 'eta:mine

an cl:!l--r State Znecif'ic vea-th.-r re-_cuir:) ents, to

r u, irem e nt z 3ho u II t h;2n b l c oo rd _ ct-e d -,: i tl _,.'S to

ir--5ue thay are ,vit hin the exi st in.r- st at . -of-th 3- ar:

anld then nublished in an e337 to uce for7. thLjt io

rei~ v22~beto AV,,S zersomnel and al t ,c-tcal

uni t uscrS. The Am3 should then train~ all tac,,ical

co::manaers, rlarners, nddecizicn. malcerc to reco.'-nize

and urnders_-tnd the i=-act of' veath-,r cond;iir_, on

their op~rat -ionzi, ircludin- ef-ects on- troc, Jr.d, wea-

Dons s7,stems, and to know hov7 to make "he best of' z-.e

extnec-ted tvshrconditi';ns. 11hese same, Ar- ,eadaers

shoull 'b- tr,:.insd to reiue3t an-7 nor.-_tind,-,d 7wez -r

su-tlort fro:7 their STO~ :7ooA -, 1 nces i..:r.1
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,4.Cho l", ra4 -..ho zu--ort ..r7'mu its to

:c'.v-e 2recif'ic ',.':ather recuirements o.V the unit.3
- - w., '-nn4 :o C , *"- 'a :. Co:__ ___

and cecision mae.3determina their best 'cos :ible

actions in li--rlt of a:zoeczea .ea-un-ar conditions, er-nd

-t1o he7 narzonnel -7o reco-niz-:e -,ni ts non-stan-

d~rI ~ertb r r rnt c c-r:.. =nd .OecizceC-.

Izarove:. 'ea:hr ~uiotCredibilit-.r

lasther 3u.)ort suff'er- "ror. its o7;fl v-rs~cn o'

"Catch 22"'. To be affective, -weather sun-ort mu:3z be

cri~iiobe, ho":,ever_, to b a cre,-ible, *;eathner :-u--ort zu. t

ba ~- n'e'i3 ut it 3not'her ._ no one .;-.a_:'-

to -- a*;~hr nc~a;o that- iz not roasonab>--. _icc,-

rata and -andly : wvn ac .uru-,e ndtimel- -;ea*Gn-_ r

i .orm.--.4cr will not be uzed if :hewho rc_ iv3 it do

not 2iV it 4-3 z~ul. A'. can iztrov:e the cr edi-

bOil_4t' in!, thar:'ora, -he usel'ulnas- of its ezr

su7-::ort by. rovn- the accurac-y. Lnd timalin~z22 of h

w'iethaDr -rocrt -ro , es-n2cial11'r -xe.-hIer f orecaeotZ

~n _' zr ie f in:.. :'-nca -hc accurncocr of ve~o o~

ca.~t , dend. to a r-,2at ro on :n u:ro' c',r-

rent 7,eather obsrvt.cn ':il-ble fro::, the ar~a of

;ntar- t, ..2can i:rro- it:;a>~o fa ::~b



pp -,

ar Smnall anou :h boe 7 ut in b l Yc a ny ; a:%yt 1 -

13r7, or b-l, ?ir-dro- f'rom ~r or j.r -orce ic2

~ncr~- th cov=-ra'- o:f '~ :~h~ :u e:

rGV at 3 ii 9 ca C'- r 0 3C:: Zo L~~.~ c'''~

"-e 'e :-,o7t i.-71ort)rt 0nc-o o h ie~ ~r 62

--- c~eronnel and ilt da ~cisicn =a-*crz :;ith :o-o

q':ality, vi-cal or infrarei k'z2of 3~3tL

corndijin.: in virtuially an-: aoa of' intere- t lwith

roolti-na-:- hi:zh as 0.1- kilometer. -,'h2 -.;.eathar

satelive ricture3 a-r tran.:mitta--- -s often az ever-!

1J -,nutes n can mrovide near r- al ti:7o d~J:rata

f :r ar oa. ,-here no other *.:ea'.'-o-r irnform. 3-ior is:~i1

3ble, ~.,en?--. controled~ acr'- . Te :.:-

ofV v.ai- reatilvel;, d~l2 irect r-e ,cutstihe

rict-ure rc'?ivin' equi'.ent, tran5 otb2 - I3o

u~er~ wo~:i be uit7-*3le foar u:3a i- th-.t:co2

-IC



.:cam .ilso arnhince t:ecredibility-, of' its ,.iea-:,er

c-o:,-, -o ~h r-b7 traininaz _ .. to -,re.3-nt evsr-

f crcc ?t or bori fin- .-nd an.-swer- every 'veath_,r related

:nia3tion with ccli ne nd 7asz'arance. 3duca-tion. is

a~erto incraesne the crodibilit-r of vzeatner

S'>7:7 ort. mo:' r, y c o-imander3 ard decision ma-'e-rs

learn fuh >ll v1eof wea-th-er s-o and h to use

it ef fzectively7, thywill be More lilke1,- to acce7.t the

i- ~'~ttnsin -v-eathi r Zu-n-ort -.nd ~aathe best use

ofth surort that is rrovided.

Izmrow~i :atd Co mnicationzs -:cui-.ent

-zerhoz:'-:~ mct critic~l eler-'t in fu-.-'e S

sim~ort to the US Aryis wet~co~uni-ations. Inr

m7, oninion, and th-at of virtually- all the 'Irmy of'ficers

I haetalked with, e::izti4ng weather communica-tions

equi:ment sn. .'oced'ares, e3sc:eci.ally to acheloaz below..

divizion, aza not acce-Dtc-ble and contribute zicnifi-

cantly, to :1ha ineff~ective uze and lac- of cred,-ibility

of .5 7hr suort t*-ithi '"L,. -r .'fC

fazt, de- zndible, indl 3 cure vahrcommunicato.na

eq~li--ment should be ac:uirez-- b,7 the Army and put into

o er:!tion a.3 socr. 22l -zoz~ibla. Teequi-pment should

a-;~:~le and should be comratible

7,4t'- the3 3criurcsC:c2 of elecw4rcal o'e ava-il~cle
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to th -in tha f-* a!,. "lo insure tecontiniuous Lv

o: vital rhri~ntoat Ieat one ddicatad

3l0u'nz rC.C c : a C o_ i' fo'Z--ti012 slou'-_ ', a .al

ab!3 at each _Arm~v echelon.

lla l£uzure COUl-d sea :-nalor im- ov--mfts in

su--_ort to t'le -rny. Hoever,ti:il ~e an-

if th,'e -.My Vrill idenziJf7 sa-ecific an'. reali3tic- wea-zher

su-=~ort rsa':irements tha-t wil-l acilitate missionl tai-

loe, weatl,_r zu-zort, if I'v,' w.ill Li-rprove the credi-

-ii7 Of its weather support 'products, if TeArmrzy will

realize th.3- vralue of' weathsnr information and train ita

neonole to uze it, and if the- Army7 will obztain reliable,

featweahercomnunications eou~icment.
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OEATI~VI

CC VTCTLUIC-N.-2C

Conclusions

In, 26 8 Ge-nral Crai.-h-ton , * rax jvroz "Nve

. n :2lo. nz rol-e in o-oeratio:12-a-lnzi
'ae er - in Southaeaot Asia. TJ' -I!v ve, n 1 0 the

U S Arm 7- n d thn U S Air F- o r c e' 1Air :)'ah~ ervice ar e

2'oOarnt-- not cc avinced . that vweaet'1h r s ~c"4 cn h~ave

3-- mor.3 t'-- a :nno mcact onthcutcome fmlt-r

o-er-ions. US -krr,.- commnders anmA deci - on mrlre-

have been ver7- slav to determine andm '-mo-;,n to '7

their s-tecific ;vahrinformation r-acuiremzento. .a ny

1-rn- comzand r3 -in," decision :ms kero do not effec-ive--

evaluat2 and uz3 w~eather data either in ia i or

exec-atin7 milit?ry on:rations. Toco many Ar eo-n I

d.oubt the abilit,-y of AWS S' *0s oad V7EMs to rraide 'usa-

ful dcata, ::-icn if z=roerl--1- rani-.ulat Za, CCU- IL. a f -fc ct

the outcorme- of a bat-Ile. The U'3 -rmyI continues to

-orovide old and unreliable .-;ea-.her co-muri ct ion:7 equi-

ment foi- thee:cn:e of weather iniormation itia

theatar . T co many7 S'.70 s ar -- c omm -n7.2n o 3 r .- :r



bri e 'l' c n ritou z a tt:-Cn : '- ur

-ou-'- to 2u-aor- z:it stt-~---art cc-~~ cations

Rac omeflda-.ons

1. '_ at th'-,e Army identify thZ 5-seci~'ic weath 3r ur

requreents f'or each st! ndr -Jsojon an' '.-;eapon s-,s-

tea- c oo--4;inat the re(-uirements wit: anpublish

t.h2 recuire-entO in a concise fcooil orm.

2. That th1e- 'r:OT' incure- its tactica l~r r ~n d

decision rna.1:ersZ at each echtelon a:r- thorou-'hl1- t --a irn ed

to understand, *avauasse, and ermtlo7 weather inf'oxmatLor..

3. That the Aryimmediately7 obtain state-cf-the-art

---thr com-unications eaui~ment.

*Thnat A7.V7S insure all A\rmy suamort S',Os ancId .2ET''S

are thorouajhlyT trained to roieweatlier sum )-ort

matched to Alm-7 needs and to help Ar_7my -eolea av:;lua-te

and use weather data effectively.

Can accurate and timely-, weathor su~ort matchaed

to ArM7 reciuireroents 3nd effectively communicated to

rX:7 decision mai=rs si-nificantul- enhance -:rcu.nd cc:-

"ot e ff ctivenessz? -ieete:s ricyaotr

sm-ort c b e a -rovnd com7bat :.Lir :.; ev r,
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b-.- AOi.3 oftr.._ no-s 0:)i _ve" vft':ici ant ly, or co-n-Uri-

n~ort o aualj iron cza

=_,tiltir. I-; tlae reco=_er.nationz inclhu1ea' in this

S'c. ')Zre a.CCCT-1'Lis,-_-_, i 'believe tlalz .,ea-.h,3r ~~

.; e a sfl'ivt:round co~mbat -,ulti,li_.r.
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